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157] ABSTRACT

This invention relates to fluorinated vinyl ethers having
the formula

CF3(CF3),R’'OCH,CHR”OCH=CH>

|
OH

wherein t has a value of from 1 to 22; R' is C3 to Cyo
alkylene, alkoxyalkylene, arylene or aryloxyalkylene
which radicals are optionally fluorinated; R" is a diva-
lent radical having from 1 to 100 carbon atoms and is
selected from the group of alkylene, arylene, alkary-

lene, aralkylene which groups are optionally substituted
with lower alkyl or the radical
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wherein R is a polyvalent linear, branched or cyclic
hydrocarbon radical having from 2 to 20 carbon atoms,
optionally substituted with alkyleneoxy; A 1s a divalent
radical selected from the group of

N\ |
C(CH3y); and Ry™C—~C—R>

i
R3: R4

—CHy;™,

where each of Rj, Rz, R3 and R4 1s independently hy-
drogen or

—CeH4CH,CH—CH;

N\ /
O

B is lower alkyl; m has a value of from 0 to 4 and n has
a value of from 0 to 20. The invention also relates to the
manner of synthesizing the present fluorinated vinyl
ethers and to their uses as release agents and stain pro-
tective coatings. ~
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1
FLUORINATED VINYL ETHER

In one aspect the invention relates to fluorinated
vinyl ethers having improved properties. In other as-
pects the invention relates to the preparation of said

fluorinated vinyl ethers and to their use as release agents
and protective coating materials.

BACKGROUND OF THE INVENTION

In general, polymers of fluorinated olefins, because of
their low chemical reactivity, resistance to mechanical

abrasion and thermal stability are useful as protective

coatings for metal, ceramic, plastic and other substrates.
Certain fluorocarbons having low surface tension are
found to be good release coatings used in labels, tapes
and paper products.

Accordingly, it i1s an object of this invention to pro-
vide novel compounds having all of the above useful
properties which have wide commercial application.

Another object of the invention is to provide an eco-
nomical, commercially feasible process for the synthesis
of the present improved products.

Still another object 1s to provide a durable coating
material which possesses good release properties in
applications such as soil release from fabrics or as re-
lease agents for use in tapes, labels and paper products.

Another object is to provide a radiation sensitive
product useful as a photoresist.

These and other objects will become apparent from
the following description and disclosure.

THE INVENTION

In accordance with this invention there is provided a
fluorinated vinyl ether having the formula

CF3(CF3),R'OCH>CHR"OCH=CH,
| OH

wherein t has a value of from 1 to 22;: R’ is C> to Copo
alkylene, alkoxyalkylene, arylene or aryloxyalkylene
which radicals are optionally fluorinated; R" is a diva-
lent radical having from 1 to 100 carbon atoms and is
selected from the group of alkylene, arylene, alkary-
lene, aralkylene which groups are optionally substituted
with lower alkyl or the radical

CF3(CF2)R'OH +

3
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—R--O-CHzti'JHCHZ(O A
OH

(B)m (B)m

—OCHz?HCHz)HO‘@- @ OCH;—

(B)m (B)m

wherein R i1s a polyvalent linear, branched or cyclic
hydrocarbon radical having from 2 to 20 carbon atoms,
optionally substituted with alkyleneoxy; A is a divalent
radical selected from the group of

- | ]
—CHj~, C(CH3); and Rj—C=C—R;

|
R3 R4

where each of Rj, R, R3 and R4 is independently hy-
drogen or

- CeH4CHCH—CH}

N\ 7/
O

B 1s lower alkyl; m has a value of from 0 to 4 and n has
a value of from 0 to 20.

The above compounds can be synthesized according
to following equation A.

O

/ \
CF3(CF2)[R'OH + CHy;~~—CHR"OCH=CHj —>

H I

CF3(CF2);R'0CH2(I:HR”0CH=CH;
OH

wherein R’, R and t are as defined. When coreactant 11
1S an oligomer, as described above for R", e.g. 1-[{{[2,3-
epoxypropoxylphenyljalkyljphenoxy]-3-{[vinyloxylalk-
oxy]-2-propanol, the reaction can be illustrated by equa-
tion B below.

-0
/7 \
CH2=CHOR-—0—CH2(|3HCH2(0 OCHgCHCHz),,O A—@— OCH;CH—CHj

OH (B)m

(B)rm (B)m (B)m

/

CF3(CF)R’ 0CH2CHCH;O—©— —@-o-—mmcmnm—@— —@-O)HCHZCHCHZOROCH—CHZ

(B)m (B)m

(B)m (B)m

The synthests is carried out under mild conditions such
as a temperature of between about 50° and 160° C.
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under atmospheric pressure for a period of from about 2
to about 50 hours, preferably at a temperature from 120°
to about 150° C. for a period of from 2 to about 10
hours. The reactants may be contacted in the absence or
in the presence of an inert solvent. When used, the
solvent can be employed in an amount up to 70% of the
reaction mixture. Suitable solvents include, toluene,
xylene, the dimethyl ether of tn- or tetra- ethylene gly-

3

col and the like. The reaction is carried out in the pres-

ence of between about 0.01 and about 3 wt. %, prefera-
bly between about 0.05 and about 1 wt. % of a base
catalyst such as particulate sodium, potassium or lith-
ium metal, a sodium, lithium or potassium hydroxide or
hydride, and similar base catalysts. While the present
reaction is not oxygen inhibited, it is preferred to con-
duct the reaction under a blanket of inert gas such as
nitrogen. |

Examples of the vinyl ether epoxide reactant include
[(vinyloxy) methyl] oxirane, [(vinyloxy) benzyl] oxi-
rane, [(vinyloxy) phenyl] oxirane, [(vinyloxy) butyl]
oxirane, [(vinyloxy) ethyl] oxirane, [(vinyloxy) octyl}
oxirane, {(vinyloxy) dodecyl] oxirane, {(vinyloxy) tolyl]
oxirane, [(vinyloxy)-2,3-dimethyl hexyl]} oxirane, [2-
(vinyloxy) ethoxy] phenyl oxirane, [[(vinyloxy) phenox-
vlphenyl] oxirane, as well as any of the vinyl ether
epoxides described in my co-pending patent application
FDN-1808 entitled EPOXY VINYL ETHERS, filed
on Oct. 20, 1989 and assigned U.S. Ser. No. 424,453 and
having the general formula shown above in equation B.

Suitable fluoro alkanol reactants include pentafluoro-
propanol, pentafluorohexanol, nonafluoropentanol,
heptafluorodecanol, heptadecafluorodecanol, pen-
tadecafluorodecanol, undecafluoroheptanol, 2-(undeca-
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4

emission and the like in the presence of from about 0.05
to about 5 wt. % of a photoinitiator. Suitable photoiniti-
ators are the onium salts such as the triphenyl sulfonium
salt of phosphorous hexafluoride, diphenyl iodium salt,
tetrazolium chloride, phenyl onium salts or aryl alkyl
onium salts and the like. The amount of initiator em-
ployed 1s preferably between about 0.1 and about 2 wt.
% with respect to reactants.

The present products can be cured in a period of less

than 1 second, e g. by exposure to between about 100
and about 800 millijoules/cm? UV light or between
about 0.5 and about 5 megarads of electron beam emis-
ston. The sensitivity of the present compounds to radia-
tion curlng makes them excellent candidates for use as
photoresists.

The products of this invention can also be cured by

conventional thermal processes employing a tempera-
ture of from about 50° C. to about 160° C.

Having generally described the invention, reference

is now had to the following examples which illustrate
preferred embodiments but which are not to be con-
strued as hmmng to the scope as more broadly deﬁned
above and in the appended claims.

EXAMPLE 1
Into a one liter flask equipped with a mechanical

stirrer, nitrogen inlet, thermometer and a condenser
attached to a drying tube, is introduced 1 mole of I-
[[[[2,3-epoxypropoxy] phenyl]-2-propyll-phenoxy] -3-
[vinyloxy] butoxy]-2-propanol, 1 mole of heptafluoro
pentanol, and 0.5 gram of 85% potassium hydroxide
pellets. The mixture was heated at 120° for 24 hours and
at a 150° for an additional 48 hours after which heating

fluorocyclohexyl) ethanol, heptatricontafluoro- was discontinued. Greater than 99% conversion is ob-
eicosanol, nonadecafluoroeicosanol, 2-(pentafluorophe- 35 tained. A product having the formula
™
CH,=CHOC4Hg OCHzCI:HCHz—O (|: OCHz(':HCH?.OCzH@;(CFz)zCF 3
OH CHj OH
ny}) ethanol, 2- [4—(pentacosaﬂuorododecyl) tetrafluoro- according to NMR, 1s recovered.
henoxy] ethanol, etc.

phenoxy] EXAMPLE 2

Of the above named reactants, pentadecafluorooc-
tanol, heptadecafluorodecanol are preferred fluorinated
alcohols. Preferred species of the oxirane reactant are
[(vinyloxy) methyl] oxirane and the oligomers of equa-
tion B wherein n has a value of 0 or 1;: m is zero; A is
-C(CH3)2— and R is butylene.

The above compounds have been found to be excel-
lent release coating materials. Accordingly, they can be

45

50

The procedure described in Example 1 is repeated

except that the corresponding glycidyl ether of bisphe-
nol F 1s substituted for the bisphenol A resin (Epon 828
epoxy resin) of Example 1. Also, decafluorohexanol is
substituted for heptafluoropentanol in Example 1.
About 100% conversion is achieved. A product having
the structure

H H

l | | ' |
CH2=CHOC4H3—0CH2(EHCH2— [O—@— ?-@- MHz?HCHz—]20@ (f—@— OCHz(l:HCHz(}CHz(CFz)J,CF 3

H OH H OH

OH

coated on a suitable substrate such as glass, ceramic,
wood, metal, woven fabrics, paper and the like in thick-
nesses ranging from 0.05 up to 5 mils to provide prod-
ucts having stain and soil resistance or labels which are
easily removed from paper surfaces or backing materi-
als for adhesive tapes and the like and many other appli-
cations which are apparent from their properties. As
coating agents, curing the products of the present in-
vention is easily effected at room temperature under

ambient pressure conditions by exposure to a source of
radiation such as UV light, an electron beam, lazer

60 1s recovered.

EXAMPLE 3

Example 1 was repeated except that heptadecyl
fluorodecanol was substituted for heptafluoropentanol

65 of Example 1. About 1009% conversion was achieved.

The corresponding product is recovered.

Example 1 is repeated with substitution of each of the
following alcohol reactants:
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HOC:H4C¢F 13,
HOC;H4CsF 17,
HOC,H4CoF>1and
HOC;H4C2F3s.

In each case about 100% conversion is achieved and the 5

corresponding products are recovered.

EXAMPLE 4
Example 1 is repeated except that [(vinyloxy) methyl]

oxirane is substituted for Epon 828 in Example 1. About 10

—-OCH;CHCI-Iz),,O OCH;—
15 )

100% conversion is achieved and a product having the
structure

CF3(CF2)2C2H40CH2(|:H'—CHzOCH=CH2
OH

i1s recovered.

EXAMPLE 5

Into a one liter flask equipped with a mechanical
stirrer, nitrogen inlet, thermometer and a condenser
attached to a drying tube, is introduced 377 grams (1
mole) of Epon 828 epoxy resin, 107 grams (0.5 mole) of

heptafluoro pentanol, 58.1 gram (0.5 mole) of 4-hydrox- 25

ybutyl vinyl ether and 0.5 gram of 85% potassium hy-
droxide pellets. The mixture is heated at 120° for 24
hours and at a 150° for an additional 48 hours after
which heating was discontinued. Greater than 99%
conversion 1s obtained. A product having the formula

6

lene, aralkylene which groups are optionally substituted
with lower alkyl or the radical

_.R—O—CH2CHCH2(O@ @-

(B)m (B)m

(B)m (B)m

wherein R i1s a polyvalent linear, branched or cyclic
hydrocarbon radical having from 2 to 20 carbon atoms,
optionally substituted with alkyleneoxy; A is a divalent
radical selected from the group of

N\ | |
C(CH3); and Ry—C—C~R>

| |
Ri: R4

~—CHy~

where each of Ry, Rz, R3 and R4 is independently hy-
drogen or

CH3 CH3
CH2=CHOC4H30CH3CHCH2—[O—©— —@-OCHZCHCHZ—]UO-@ @OCHgCHCHZOC3H4(CF2}2CF3

according to NMR, is recovered.
The above products are clear liquids or gel-like mate-
rials which, when coated on a substrate in a thickness of

from about 0.15 to about 0.5 mil and exposed for less 40

than one second at room temperature to 400 mil-

lijoules/cm? radiation from a medium pressure vapor

lamp prowde a cured soil and stain resistant barrier.
What is claimed is:

1. The fluorinated vinyl ether having the formula:

CF3(CF)R’ OCHzCHR "OCH=CH)

—CH4CH,CH——CHj,
\O/

B is lower alkyl; m has a value of from 0 to 4 and n has
a value of from 0 to 20.

2. The fluorinated vinyl ether of claim 1 wherein R’ is
alkylene and R" 1s Cj to C4 alkylene.

3. The fluorinated vinyl ether of claim 1 wherein R’ is
alkylene and R" is an oligomeric radical having the
formula

(B)m

wherein t has a value of from 1 to 22; R’ is C> to Cag
alkylene, alkoxyalkylene, arylene or aryloxyalkylene 60
which radicals are optionally fluorinated; R" is a diva-
lent radical having from 1 to 100 carbon atoms and is
selected from the group of alkylene, arylene, alkary-

(B)m (B)m (B)m

4. The fluorinated vinyl ether of claim 3 wherein m is
zero; n has a value of zero or one and A 18 —CH>— or
—C(CHj3)2—.

5. The fluorinated vinyl ether of claim 4 wherein R is
alkylene.

X ¥ ¥ %X %
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